Over the last 30 years, the nutritional status of Chinese children has greatly improved due to economic development and improved incomes. In this review, the status of childhood malnutrition and obesity in China is evaluated based on the National Nutrition and Health Survey of 2002 (NNHS2002) and the survey on National Student Health and Physical Fitness in China of 2005. Compared with the NNHS1992 survey, the body weights and heights of preschool children in urban and rural areas have significantly improved, and the prevalence of malnutrition (underweight and stunting) has been significantly reduced. However, micronutrient deficiencies, including calcium, zinc, vitamin A, vitamins B 1 and B 2 , are still common in preschool and school children. These data show that the growth and development of Chinese children are under our expectations. On the other hand, the national averaged prevalences of overweight and obesity in the children under 6 years of age are 3.4 or 2.0% as estimated by the Chinese or WHO standards, respectively. We are now facing double challenges: to prevent malnutrition and the increase in overweight and obesity in children.
and obesity were 13.2 and 11.4%, respectively, for boys aged 7-12 years in cities, indicating increases of 1.4 and 2.7%, respectively, compared to the survey conducted in 2000. That is, there has been a significant increase in overweight and obesity in children and adolescents within 5 years [4] .
Economic Development and Chronic Non-Communicable Diseases

Economic Development Change from 1979 to 2008 in China
For three decades since 1979, following the reform and opening-up of China, the Chinese have gone through a stage of transition from adequate food and clothing to a well-off society. The goal of quadrupling China's gross national product by 2000 was reached at the end of 1997. Per capita disposable income achieved the breakthrough goal of 10,000 Chinese yuan (= USD 1,220) in 2005. Personal income per capita has significant increased in urban and rural areas and reached USD 1,740 in 2006. The increase in China's economy was 11.4% in 2007 (the fastest pace in 13 years).
Prevalence of Chronic Non-Communica ble Diseases Significantly Increases with the Change in Living Pattern at the National Level
It has been reported that the ratio of the number of chronic disease deaths to the total number of deaths has risen from 73.8% in 1991 to 80.9% at the national level in 2000; deaths were 85.3 and 76.5% in urban and rural areas of China, respectively. Over the last 10 years, mortality rates for cancers, cerebrovascular diseases, diabetes and coronary heart disease have shown an upward trend. For example, in China, hypertension has been the number one killer. The prevalence of hypertension in people over the age of 18 is 18.8%. It is estimated that about 160 million people have hypertension; an increase of more than 70 million patients from 1991 to 2002. Another serious threat to health and survival is the increased incidence of diabetes. Based on the data of 2002, the prevalence of diabetes in people over 18 years of age in China was 6.1, 3.7 and 1.8% in large cities, small-and medium-sized cities, and rural areas, respectively. Compared with the rate in 1996, the prevalence in the large cities rose by 40% in only 6 years [1] .
Growth Status of Chinese Children
Based on the National Nutritional and Health Survey in 2002, the body weights and heights of preschool children in urban and rural areas improved significantly compared to the results in 1992 (tables 1, 2) [3] . The heights and weights of preschool children in urban and rural areas improved significantly with the increase in household income [3] . 
Prevalence of Malnutrition in Chinese Children under 7 Years of Age in China
The remarkable nutritional improvement of children in the 1990s is the consequence of the rapid socioeconomic development of China [5, 6] . For example, the prevalence of underweight in urban and rural areas was reduced from 10.1 and 20.0% in 1992 to 3.1 and 9.3%, respectively, in 2002, and the prevalence of stunting in urban and rural areas was reduced from 19.1 and 35.0% in 1992 to 4.9 and 17.3%, respectively in 2002 (tables 3, 4) in the same period.
Prevalence of Overweight and Obesity in Chinese Children and Adolescents
• The national averaged prevalence of overweight and obesity in Chinese children and adolescents is shown in figure 1 . The rates of overweight and obesity for the children under 6 years were 3.4 or 2.0% as estimated using the Chinese or WHO standards, respectively, and the prevalence of overweight and obesity for 7-17 years was 4.5% (4.2% by WHO) and 2.1% (1.8% by WHO), respectively, in 2002. Using the Chinese standard, the prevalence of overweight and obesity in children and adolescents in cities and rural areas is presented in figure 2 [1, 7] .
Micronutrient Status of Chinese Children in China
The data from the National Nutrition and Health Survey in 2002 showed that the growth and development of Chinese children is far from ideal. Micronutrient deficiencies, including calcium, zinc, vitamin A, vitamins B 1 and B 2 , are quite common in preschool and school children. Iron deficiency and iron deficiency anemia are still a serous problem based on the National Nutrition and Health Survey in 2002. This survey showed that the prevalence of anemia in children (6-9 years) was 13-14% in cities [3] , indicating that these children are at a high risk of having anemia. The characteristics of anemia in China are that the apparent iron intake is adequate, however, iron deficiency and iron deficiency anemia are the most common nutritional deficiency problems, particularly among young children due to the poor absorption of iron from plant food, and thus the amount of absorbable iron is not enough to meet the iron requirements.
With regard to vitamin A deficiency, the mean vitamin A level in the serum of 10,784 children in five districts of Shenyang City in China was 1.20 ± 0.44 µmol/l [8] , and 33.1 and 10.5% of children have serum retinol levels of 0.7-1.05 and 0.35-0.69 µmol/l, respectively, showing that the vitamin A levels of children aged 3 years old are relatively low. The incidence of marginal vitamin A deficiency (about 40% in children aged 3-12 years) is relatively high. The insufficiency of vitamin A in the diet is the direct cause of vitamin A deficiency [3] . It is well known that vitamin A deficiency may affect the physical development of children. Furthermore, a factor contributing to vitamin A deficiency among Chinese children is that their diets contain even smaller quantities of plant carotenoids than those of adults because plant provitamin A carotenoids account for about 70% of dietary vitamin A in the Chinese population [2] . Thus, preschool children are at high risk of vitamin A deficiency due to their rapid growth (which further increases their vitamin A require- ments), their inadequate complementary feeding, and their general aversion to eating green leafy vegetables. In addition, other micronutrient deficiencies have been observed. As the consumption of milk and its products is relatively low, the lack of calcium in the traditional Chinese diet is very common, making the calcium intake of children less than 40% of the Chinese recommended nutritional intake (RNI; equal to US recommended daily allowance) based on the National Nutrition and Health Survey in 2002 [2] . The zinc intake of children reached 80% of the Chinese RNI; vitamin B 2 intake reached about 60% of the Chinese RNI, and vitamin B 1 was 65-71% of the Chinese RNI [2] .
Conclusions
Following the economic development and increase in household income, the nutritional status of Chinese children has greatly improved in the past 30 years. However, the prevalence of non-communicable diseases has significantly increased with the change in living pattern at the national level.
With the increase in household income, the body weights and heights of preschool children in urban and rural areas have significantly improved in the last 10 years.
The prevalence of malnutrition (underweight and stunting) in urban and rural areas has markedly decreased, and can be ascribed to the remarkable nutritional improvement of children in the 1990s as a consequence of the rapid socioeconomic development of China.
The rapid increase in overweight and obesity in children and adolescents in relation to the changes in dietary pattern and physical activities should be a warning.
With regard to treating and solving the double challenges (malnutrition and overweight and obesity), we should not only make strategies on how to eliminate micronutrient deficiencies but also on how to prevent overweight and obesity in children and adolescents.
